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Abstract 
A novel photocatalysis floating bed reactor was prepared to study for the degradation of textile wastewater. The 
reactor was assembled by short quartz tube loaded TiO2 film, showing a good catalytic activity. The decolorization 
rate of methyl orange can reach 98.7% by the photocatalysis floating bed reactor under UV light irradiation for 8 
hours. Scanning electron microscopy and EDS were used to characterize the structure of the photocatalyst. The 
results indicate that the TiO2 films of 1 μm were loaded on short quartz tube in the photocatalysis floating bed reactor. 
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1. Introduction 
Textile dyes and other industrial dyes cause an increase in environmental dangers. These dyes 
include azo groups (N=N) mainly bound to substituted benzene or naphthalene rings [1, 2]. More than 
10% of the total dyestuff used particularly identified with the dyeing of cotton products and the use of 
reactive azo dyes since up to 30% is released into the environment in dyeing processes [3-5]. Water 
shortage is highly serious in our country. This will undoubtedly affect our own economic development. 
Wastewater recycling is one of the effective methods to resolve water resource problem. For wastewater 
treatment, biological treatment is one of the broadest use technologies. However, the water of secondary 
sedimentation tank in conventional treatment is far below the requirement of the reuse standard for textile 
industry [6-11]. 
In recent years, photocatalysis technique has emerged as a promising technology for organic 
wastewater treatment due to its advantages over the traditional advanced treatment techniques, such as 
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enhanced coagulation, filtration, activated carbon adsorption and membrane. It has been widely applied to 
water and air waste remediation [12-14]. TiO2 is a commonly used photocatalyst due to its easy access, 
low price and chemical stability [15]. Nano-TiO2 not only degrades the pollutants but also causes 
complete mineralization to CO2 and H2O [16, 17]. Also it has the prospect of using solar energy to reduce 
energy consumption [18-20]. 
If we can set the photocatalytic in the secondary sedimentation tank of traditional biological 
treatment for advanced treatment of textile wastewater by solar energy, operating costs and capital costs 
will be greatly reduced. 
In this study, we designed a simple reactor to simulate the floating bed in the secondary settling tank. 
Textile wastewater in this reactor was imitated by methyl orange in water. To the best of our knowledge, 
the reactor is the first. The photocatalytic activity of this reactor for the degradation of methyl orange in 
water was also investigated. The photocatalytic activity of the reactor exhibits a good catalytic activity. 
2. Experimental 
2.1 Materials 
Diethanolamine tetrabutyl titanate, sodium hydroxide, nitric acid, methyl orange, anhydrous ethyl alcohol 
(A.R., National Pharmaceutical Group Chemical Reagent Co., Ltd) quartz tube (Shanghai Institute of 
Organic Chemistry Chinese Academy of Sciences). 
2.2 Preparation of short quartz tube 
Short quartz tube were steeped in alkali solution for 12 h, and then steeped in acid solution for 12 h, clean 
with ultrasonic washer for 120 minutes, dried in an electric vacuum drying oven at 105 oC. 
2.3 Preparation of TiO2 hydrosol 
At room temperature, stirring under the conditions of the Ti(OC4H9)4 and diethanolamine successively 
dissolved in ethanol, stirred 1 h, the deionized water and ethanol stirring the mixture under the conditions 
of the severe dropwise added to the solution. Continue stirring 2 h at room temperature, sealed in the dark 
after standing 24 h. 
2.4 Preparation of photocatalyst 
Quartz immersed in the TiO2 sol for 5 minutes then pulling rate of 0.5 mm/s 
Dried it at room temperature for 12 h. Calcined it to different temperature for 70 minutes (Heating rate at 
5 oC / min) and cooling it at room temperature. Then the TiO2 films on the quartz tube of different layers 
and roasting temperature were formed. 
2.5 Photocatalytic activities 
The photocatalytic activity was investigated using the photodegradation of methyl orange in aqueous 
solution under UV irradiation (30 W low-pressure mercury lamp, Philips). Photocatalytic reactions were 
carried out in a 200 ml reactor (40 mm height, 85 mm i.d.) The initial concentration of methyl orange 
solution was10.0 mgl-1, Catalyst dosage was 6 quartz tubes in 50 ml solution. After definite irradiation 
times, 5.0 ml of dispersion was centrifuged to separate the photocatalyst at the wavelength of 464.0 nm 
by employing a 7504 UV-Vis spectrophotometer (Shanghai Precision & Scientific Instrument Co., Ltd). 
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2.6Characterization of samples 
Scanning electron microscopy (SEM) was studied to observe their cracking surfaces for TiO2 and the char 
residues of shape-stabilized TiO2 after the cone calorimeter tests. SEM images were taken with a JSMˉ
5600LV; EDS: I E 300 X; The section headings are in boldface capital and lowercase letters. Second 
level headings are typed as part of the succeeding paragraph (like the subsection heading of this 
paragraph). 
3. Results and discussion 
3.1Physicochemical properties 
          
 
Fig. 1 – SEM images of quartz tube and TiO2 film 
The SEM micrograph of quartz is shown in figure 1(a), the quartz surface is relatively smooth some of the 
depression is due to the pre-treatment. The surface morphology becomes essential to the growth of TiO2 
film. As shown in figure 1(b), TiO2 film load on the quartz. Dark line is the gap of TiO2 film. Fig.1(c) 
reveals the SEM images of TiO2 film on the quartz tube of three layers was formed, TiO2 films of 1 μm 
were loaded on short quartz tube. 
          
 
Fig. 2 EDS image of the TiO2 film 
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The EDS spectrum image taken from the part marked with a highlighted frame in fig. 2(a) is presented in 
figure 2(b), where the presence of C, Pt, V, Si, O, Ti and Na atoms derived from composite is showed. 
The presence of C and V are because of quartz tube. The presence of Na atom is due to the remaining of 
NaOH. This result definitely confirms that TiO2 nanorod load on the quartz tube. 
3.2 Photocatalytic activity 
 
 
Fig. 3 (a) Effect of photocatalyst type on the relative concentration (C/C0) for degradation of TiO2 photocatalysts calcined at various 
temperatures (500, 550, 600, and 650 oC) under UV irradiation. 
Fig. 3 (b) Effect of photocatalyst type on the relative concentration (C/C0) for degradation of TiO2 photocatalysts at various times 
coating under UV irradiation. 
 
In this work, the photocatalysts used for studying the photocatalytic degradation of TiO2 calcined at 500, 
550, 600 and 650 oC. As shown in Fig. 3(a), the results show that the TiO2 calcined at 600 oC gave the 
highest efficiency for both the decolorization and degradation due to the most rapid decrease in the azo 
and aromatic concentrations. 
Figure 3 (b) shows the results that the TiO2 three times of dip coating gave the highest efficiency for both 
the decolorization and degradation. 
 
Fig. 4 Degradation of methyl orange (10 mg l-1) with recycledTiO2 film (a) and different dosage (b) 
 
Fig.4 (a) shows as the dosage increased to improve the photocatalytic performance, the decolorization 
rate of methyl orange can reach 98.7% when the quantity of quartz tube was 18. 
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As shown in figure 4(b)the photocatalytic activity of the recycled TiO2 was also investigated, after several 
cycles, the photocatalytic activity of the recycled TiO2 film still exhibits a good catalytic activity. 
4. Conclusions 
In a word the results can be concluded that: 
1) TiO2 film was loaded on Short quartz tube by sol–gel method. We designed a floating bed using 
these short quartz tubes. 
2) The photocatalytic activity of TiO2 film gave the highest efficiency for both the decolorization and 
degradation. 
3) The photocatalytic activity of the recycled TiO2 film still exhibits a good catalytic activity. 
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